Bacterial heat shock proteins promote CD91-dependent class I MHC cross-presentation of chaperoned peptide to CD8+ T cells by cytosolic mechanisms in dendritic cells versus vacuolar mechanisms in macrophages.
APCs process mammalian heat shock protein (HSP):peptide complexes to present HSP-chaperoned peptides on class I MHC (MHC-I) molecules to CD8(+) T cells. HSPs are also expressed in prokaryotes and chaperone microbial peptides, but the ability of prokaryotic HSPs to contribute chaperoned peptides for Ag presentation is unknown. Our studies revealed that exogenous bacterial HSPs (Escherichia coli DnaK and Mycobacterium tuberculosis HSP70) delivered an extended OVA peptide for processing and MHC-I presentation by both murine macrophages and dendritic cells. HSP-enhanced MHC-I peptide presentation occurred only if peptide was complexed to the prokaryotic HSP and was dependent on CD91, establishing CD91 as a receptor for prokaryotic as well as mammalian HSPs. Inhibition of cytosolic processing mechanisms (e.g., by transporter for Ag presentation deficiency or brefeldin A) blocked HSP-enhanced peptide presentation in dendritic cells but not macrophages. Thus, prokaryotic HSPs deliver chaperoned peptide for alternate MHC-I Ag processing and cross-presentation via cytosolic mechanisms in dendritic cells and vacuolar mechanisms in macrophages. Prokaryotic HSPs are a potential source of microbial peptide Ags during phagocytic processing of bacteria during infection and could potentially be incorporated in vaccines to enhance presentation of peptides to CD8(+) T cells.